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Magnetism is a ubiquitous feature of stars like our Sun. Stars on the lower main sequence generate their magnetic fields by
dynamo action in their sub-photospheric convection zones. When stars like the Sun are young, they rotate much more rapidly
and are much more magnetically active. High coronal X-ray emission in young stars, cyclic magnetism, and frequent large
stellar flares must profoundly affect these potential abodes of exosolar life. Likewise, solar magnetic activity and space weather
affect life here on Earth. In this proposed research, we will probe the fundamental physics of dynamo action across the lower
main-sequence of sun-like stars. The proposed work involves numerical and theoretical studies of global-scale stellar dynamo
action, seeking to understand the fundamental physics that drive stellar dynamos in solar-like stars. This effort includes global-
scale 3-D MHD simulations on supercomputers, mean field models, and significant work to understand the underlying
fundamental physical processes occurring in stellar dynamos.

Our proposed work fits naturally into Focus Team Effort 2: The Solar-Stellar Connection of Living With a Star science. This work
addresses the Heliophysics Science Question ``What causes the Sun to vary?''. Our work will provide theoretical underpinnings
for the current missions STEREO and IRIS, and especially for the HMI and AIA instruments on the SDO mission. All are
concerned with evolving solar magnetism, as are our proposed theoretical efforts. Our work on stellar dynamos and magnetism
will aid in interpretations of results from Kepler and TESS, where stellar spots and white light flares are major observational
features. By studying stellar dynamo properties across the lower main sequence, we can learn what is specific to the Sun and
what is common to all solar-like stars. Our work will position the Sun and its dynamo in a broader context.
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